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Summary
1. Large wood (LW), defined as pieces of wood greater than 10 cm in diameter and 1 m long, is well known to alter river hydromorphology and the availability of potential food resources for consumers. However, there has been a lack of studies investigating whether these can cause shifts in the trophic base, which may explain alterations to the total abundance and taxonomic structure of the macroinvertebrate assemblage.
2. We aimed to determine how the presence of large wood altered the trophic base of the macroinvertebrate consumer assemblage in a lowland river, and to provide a methodological comparison of two assimilation-based food web methods: stable isotope analysis (SIA) and fatty acid biomarker profiles (FA). To do so, we quantified the contribution of trophic resources to the diets of macroinvertebrates colonizing the surface of LW, present in this study as single logs, and surrounding bed sediments with those from bed sediments of a nearby control site with minimal amounts of LW.
3. SIA showed that the macroinvertebrate food web, even for non-filter feeding taxa, was mostly sustained by seston exported from a lake 1 km upstream, highlighting a high degree of lake-river coupling. The presence of wood altered the trophic base from being predominantly seston-supported to one with increased support from epixylic autochthonous production (i.e. periphyton and bryophytes on wood). Terrestrial matter (i.e. leaves and grass) and organic sediments were a relatively unimportant fraction of the trophic base (<10%) in all locations.
4. FA did not directly track the influence of seston, but instead differentiated between overall allochthonous (terrestrial) and autochthonous (aquatic) components of the trophic base. In particular, FA analysis demonstrated the higher nutritional value of autochthonous primary producers, and provided supporting evidence that most consumers, even seston-feeders, were primarily supported by autochthonous resources and not by allochthonous matter. FA indicated shifts in some taxa-specific diets not detected by stable isotopes alone.
5. Our study demonstrated that the combined use of stable isotopes and fatty acids provides new insights into determining the trophic base of a complex food web with trophic resources of both terrestrial/aquatic and lacustrine/riverine origins. In addition, directly comparing results from both stable isotope and fatty acid analyses provided additional information on selective feeding by seston-feeding taxa on autochthonous and allochthonous fractions of the seston.
6. The presence of large wood in the river channel decreased lake-river coupling by providing alternative basal resources, primarily through increasing high quality autochthonous production on wood and by providing a superior substratum for net-spinning caddisflies to feed on a fraction of the seston richer in essential fatty acids. River management strategies that incorporate instream large wood therefore have the potential to alter energy flows and enhance ecosystem productivity by increasing the quantity and quality of available basal food resources.
Introduction 1
Large wood (LW), usually defined as wood pieces in the river channel larger than 10 cm in 2 diameter and 1 m in length (Gippel et al., 1996) 1980; Bilby, 1981). In addition, the erosion and decay of the wood surface can contribute to 19 increased organic matter within the reach (Ward & Aumen, 1986) . LW also directly increases the 20 total surface area of hard substratum for colonisation by biofilm (Hax & Golladay, 1993; Wondzell 21 & Bisson, 2003) , and the rough surface texture of wood can result in increased algal diversity and 22 unique species assemblages, particularly for taxa sensitive to shear stress (Sabater, Gregory & 23 Sedell, 1998 ). This may be particularly important in sand-bed rivers, as stable and hard substrata 24 besides LW may be otherwise limited in the channel. However, few studies have directly 25 investigated whether these changes to food availability shift the trophic base of the 26 macroinvertebrate assemblage. 27
Stream ecosystems with dense riparian shading have been hypothesised to be primarily supported 28 by allochthonous production due to light-limitation of in-stream production and high inputs of 29 terrestrial matter (Vannote et al., 1980; Smock, Metzler & Gladden, 1989 2007). A high-quality food base rich in HUFAs is suggested to enhance energy transfer from basal 38 resources to consumers, whereas a lack of these important components may lead to trophic 39 decoupling, whereby increased primary production does not result in increased production at We aimed to quantify the effect of LW on the trophic base of a river ecosystem by combining 59 analyses of stable isotope and fatty acid biomarker profiles of the macroinvertebrates and their 60 potential trophic resources on and around LW compared to areas of the channel without wood. We 61 hypothesised that the presence of LW would support the growth of epixylic biofilms that would 62 result in increased autochthonous support in the average diet of the benthic invertebrate 63 assemblage around wood. 64
Methods 65

Study area 66
Field work was carried out in April 2012 in the P∤ociczna River, a lowland, minimally-disturbed 67 sand-bed river in the Drawienski National Park in Western Poland ( 
Sampling for macroinvertebrates 111
Macroinvertebrates were collected in the wood-rich site from the LW surface (WW samples) and 112 bed-sediment within 20 cm of LW (WS samples), and in the wood-poor site from the bed-sediment 113 away from any wood (NW samples). 114
For analysis of the macroinvertebrate taxonomic composition we selected six replicate pieces of 115 LW within the wood-rich-site. We collected one sample from the surface of each LW by brushing 116 an area of 0.26 m 2 into a hand net. We collected benthic samples from the sediment around each 117 selected LW at three sampling points: one upstream, one downstream, and one lateral to the LW. 118
We additionally collected six replicate benthic samples in the wood-poor site. Each benthic sample 119 consisted of the pooled material from five Surber samplers (frame size: 23x23 cm, mesh size: 500 120 μm; total sampled area of each sample: 0.26 m 2 ). Samples were preserved in 70% ethanol, and in 121 the laboratory animals were identified to species or genus. Taxa abundances from the three 122 sampling points on the river-bed sediments surrounding the same LW (upstream, downstream and 123 lateral) were averaged in order to obtain a composite sample for the area surrounding each of the 124 six replicate LW. 125
We collected three additional replicate invertebrate samples from the LW surface (WW), three from 126 the sediment surrounding LW (WS), and three from bed-sediment in the wood-poor site (NW) for 127 isotopes and fatty acid analyses. The samples were sorted in the field and transported in filtered 128 river water to the laboratory where they were identified under a 10x microscope and left for 24 h for 129 gut clearance. When the number of animals sufficed, half of the sample of each taxon was 130 processed for stable isotope analysis and half for fatty acid analysis (Table 1) . 131
Sample processing for stable isotope analysis 132
Trophic resources and single (large animals: e.g. Odonata) or pooled (small animals: e.g. 
Data analysis 156
Community composition of the macroinvertebrate assemblages colonising the three substrata 157 (NW, WS and WW) was compared by non-metric multidimensional scaling (nMDS) and analysis of 158 similarities (ANOSIM) using the package vegan in R (Oksanen et al., 2013) . These analyses were 159 run on log(x+1)-transformed macroinvertebrate data with Bray-Curtis distance among samples. We 160 also computed Shannon-Wiener diversity indices and the rarefied taxonomic richness using the 161 functions also implemented in the R package vegan. The values of those metrics and the totalabundances were compared among the three groups of samples (NW, WS and WW) through 163 analysis of variances (ANOVA). 164
We estimated the relative importance of the trophic sources to the diet of the studied 165 macroinvertebrate taxa using mixing models implemented in the SIAR package in R ( values, and the results were combined a-posteriori. We ran the models for each taxon including all 173 trophic resources that were present at the site. If two sources are located in the same isotopic 174 space, it may be impossible for the model to determine the differences in their contributions (Ward 175 et al., 2011; Parnell et al., 2013) . To account for that, the models were checked for correlations 176 among resources (by using the function "siarmatrixplot" of the R package SIAR) and the resources 177 that showed strong (>60) negative correlations in at least one model were a-posteriori combined 178 (Ward et al., 2011; Parnell et al., 2013) . Thus seston inferred from the isotopic signature of unionid 179 mussels was combined with filamentous algae because they were negatively correlated in several 180 models, thus forming the group "unio-derived seston and filamentous algae". Epixylic periphyton 181 and bryophytes were also combined because they were negatively correlated in several models 182 (epixylic autochthonous material). Grass and leaves were considered separately in the SIAR 183 models, but the results were then a-posteriori aggregated as a collective "terrestrial source" since 184 we were interested in the relative contribution of the allochthonous riparian subsidies. Wood was 185 considered separate from the "terrestrial source" group as it requires a specialized feeding 186 behaviour. 187
We up-scaled the stable isotope results obtained for single taxa to the community level by 188 weighting the diet composition of the single taxa (output of the SIA mixing models) by their mean 189 biomass within the assemblage. The mean biomass of each taxon was computed from the average 190 of individual dry weight of the samples that were dried for isotope analysis, multiplied by the mean 191 abundance of that taxon. 192
We included all fatty acids in the analysis greater than 1% of all quantified fatty acids. The fatty 193 acid profiles of both basal resources and consumers were ordinated using nMDS using percent 194 composition of all quantified fatty acids. Differences among the overall profiles were compared 195 using ANOSIM, and similarity percentage analysis (SIMPER) was used to determine the specific 196 fatty acids responsible for the difference between profiles. Fatty acid profiles for wood and leaves, 197
being Alnus sp., were grouped for the ordination. The nMDS, ANOSIM, and SIMPER were 198 conducted in the R package vegan (Oksanen et al., 2013) . A total of 32 taxa was collected from the three sampled substrata (Table 1) , each of which was 216 colonised by a different macroinvertebrate assemblage (ANOSIM: R= 0.92, p= 0.001; Fig. 2) . 217
Chironomidae was the dominant taxonomic group in all three datasets, representing on average 218 72% of the abundance in both wood-poor (NW) and wood-rich sediments (WS), and 80% of the 219 total abundance on the wood surface (WW). The second most abundant group was Caenis sp. in 220 the wood-poor and wood-rich sediments (16% and 7% respectively of total abundance), and 221
Oligochaeta on the wood surface (14% of total abundance). The highest total invertebrate 222 abundances were recorded on the wood surface (mean 12.8 ± 6.9 x10 3 individuals m -2
; mean ± 223 s.d.), followed by wood-rich sediments (7.4 ± 2.8 x10 C ranging from -31.5 to -21.7‰ (Fig. 3) . Periphyton on 233 mussels had the highest 13 C of all food resources, ranging from -21.7 to -27.9‰, while 234 filamentous algae (-39.9 to -38.5‰) and unio-derived seston (-37.0 to -35.7‰) had the lowest 235 13 C. The stable isotope mixing model indicated that unio-derived seston/filamentous algae were 236 the dominant basal resources for all taxa on the three substrata (ranging from 41% to 75% of 237 macroinvertebrate diets), with the exception of Oligochaeta that showed similar contributions to the 238 diet from periphyton/bryophytes (See Fig. S2 ). The contribution of periphyton/bryophytes to the diet 239 of specific macroinvertebrate taxa ranged from 8%-49% and that of grass/leaves from 6%-26%, 240 while the other food resources represented only minor fractions. The diets of specificmacroinvertebrate taxa did not significantly differ across the three different substrata (as shown by 242 the overlap of 95% credible intervals). 243
Stable isotopes: trophic bases of the macroinvertebrate assemblages 244
The assemblage level analyses indicated that, although unio-derived seston/filamentous algae 245
were the most important resources in all three substrates, the contribution of the different trophic 246 resources to macroinvertebrate biomass greatly differed among the three substrates (Fig. 4) . The 247 total biomass supported by unio-derived seston/filamentous algae increased with increasing 248 proximity to wood (NW<WS<WW). 249
Epixylic material (periphyton and bryophytes) increased in importance in the diet with increasing 250 proximity to wood, supporting a 1.4-fold increased macroinvertebrate biomass in wood-rich 251 sediment and a 4.3-fold increase on the wood-surface compared to NW. Those differences were 252 statistically significant as shown by the lack of overlap of 95% credible intervals (Fig. 4) . Grass and 253 leaves also supported higher biomass on the LW surface (13.75±1.62 mg m 
Fatty Acids 258
The major fatty acid constituents, 14:0, 16:0, 18:0, 18:1ω9c (oleic acid, OA), and 20:5ω3 259 (eicosapentaenoic acid, EPA) accounted for 60% of the total fatty acids in the study. However, the 260 proportion of these FAs, and other important FA biomarkers, varied considerably across the basal 261 resources and taxa examined. 262
Fatty acid profiles of the basal resources were not significantly different between wood-rich and 263 wood-poor reaches. Autochthonous sources, with the exception of filamentous algae, contained 264 the most total fatty acids by weight (Table 2 ). Periphyton on mussels had the most fatty acids 265 available for consumers (51.93±4.97 mg g -1 dry weight); in contrast, organic sediments had fatty 266 acid concentrations nearly an order of magnitude smaller (5.68±2.43 mg g -1 ; Table 2 ). Saturatedfatty acids (SAFAs) were the most abundant fatty acid class across all basal resources (48 -68%), 268 and highly unsaturated fatty acids (HUFAs) were the least abundant fatty acid class on average, 269 although this was highly variable by source (periphyton on mussels: 19.1±0.9% -Grass: 270 4.6±0.6%; Table 2 ). 271
A non-metric multidimensional scaling (nMDS) ordination of the fatty acid profile roughly separated 272 the available basal resources into three groups: 1) periphyton on mussels, 2) periphyton on wood 273 and bryophytes, and 3) filamentous algae, wood/leaves, grass, and sediment (Fig. 5) . 274 Periphyton on mussels was characterized by the greatest ω3:ω6 ratio (3.5) and high levels of 275 HUFA (19.1±0.9%), particularly of eicosapentaenoic acid (EPA: 20:5ω3; 12.4±0.8%) and 276 docosahexaenoic acid (DHA: 22:6ω3; 2.3±0.1%; Table 2 ). Periphyton on wood and bryophytes 277 contained lower ω3:ω6 ratios (2.5±0.3 and 1.9±0.3) than periphyton on mussels, but these were 278 still significantly greater than in allochthonous sources (Table 2) , and periphyton on wood 279 contained the second-highest levels of EPA quantified in the study (8.0±0.8%) and bryophytes 280 contained the highest levels of both arachidonic acid (ARA: 20:4ω6; 2.7±0.3%) and DHA 281 (2.5±0.7%; Table 2 ). 282
Terrestrial matter and sediments contained substantially less HUFA than autochthonous sources 283 (Table 2 ). The ratio of omega-3:omega-6 fatty acids (ω3:ω6) was lowest in allochthonous sources, 284 near or below 1, and sediment was slightly greater than 1 (Table 2) . Filamentous algae, which 285 were collected only in wood habitats, had a similar fatty acid profile to terrestrial material (grasses, 286 wood, and leaves), although one sample contained a profile similar to periphyton on wood. 287
Transported organic matter (TOM) was also highly variable between samples, with several 288 samples similar to sediments and two with a greater autochthonous signal. TOM also exhibited the 289 greatest levels of bacterial fatty acids seen in the study (5.3±0.6%) and the ω3:ω6 ratio was 290 1.35±0.24, indicating a composition predominately consisting of allochthonous sources. 291
Most macroinvertebrate taxa had fatty acid profiles similar to the range of available food resources, 292 with most consumers having similar signatures to bryophytes/periphyton on wood and periphyton 293 on mussels (Fig. 5) . Among Trichoptera, all had high autochthonous signatures and were ordinatednear periphyton on mussels. The net-spinning caddisfly Hydropsyche pellucidula was present in all 295 three locations, while the trumpet-net caddisfly from the group Polycentropodidae was found 296 exclusively in NW. H. pellucidula had substantially different fatty acid profiles in wood-rich and 297 wood-poor locations, suggesting different diets. Both WS and WW samples grouped closely with 298 periphyton on mussels, contained high levels of HUFA and ω-3 fatty acids, and were significantly 299 different from NW locations ( Table S1 ). However, the ω3:ω6 of H. pellucidula in NW, even though lower than in 303 both wood habitats, was still extremely high (2.9±0.1), indicating a diet dominated by 304 autochthonous sources (Table S1) . 305 Diptera primarily comprised Chironomidae, which were significantly different among all three 306 sampling locations, although this separation was not along any clear resource gradient ( A small number of taxa, primarily from the NW location, were located near the cluster of sediment 318 and allochthonous resource profiles. The Plecoptera, Nemouridae, a shredder/gatherer stonefly 319 found only in NW, had a profile highly similar to sediment (Fig. 5) . While Ephemeroptera were 320 found in all three mesohabitat locations, in WW Baetis diets were similar to sediment and TOM, 321 and in NW Caenis and Ephemera danica had a profile similar to wood and leaves. The predatoryColeopetera in NW, Orectochilus villosus, had a similar profile with the basal resources of 323 sediment and wood and leaves, and probably fed on the nearby Plecoptera and Ephemeroptera in 324 NW. The Heteroptera in NW, Aphelocheirus aestivalis larvae, while having a slightly different 325 profile than most terrestrial sources, was most likely feeding on the Ephemeroptera present in NW. 326
Ephemera found in WS was located away from other resources, in a cluster to the bottom right of 327 the ordination. Several other taxa were located in this area, including NW Diptera (Chironomidae), 328 and the predatory Heteroptera A. aestivalis in WS and the Odonata in both WS and NW locations 329 which were probably feeding on these consumers in their respective locations. Table S1 ). 338
The leech Glossiphonia sp., which was collected in only one sample, had a distinct fatty acid profile 339 with extremely high levels of ARA (~26% of total FA; Table S1), most likely due to its particular 340 feeding mechanism of sucking body fluids, and was very different from all food resources (outside 341 plot viewing area). 342
Discussion 343
The objectives of this study were to provide a methodological comparison of stable isotope and 344 fatty acid food web methods, and to determine how the presence of large wood altered the trophic 345 base of the macroinvertebrate consumer assemblage. Overall, the combination of stable isotope 346 analysis with fatty acid biomarkers provided complementary data about how wood caused changes 347 to the trophic base of the macroinvertebrate assemblage, and was particularly useful in addressingthe complex mix of lacustrine and riverine basal resources of both autochthonous and 349 allochthonous origins. 350
Stable isotope data suggested that the biomass of the consumer assemblage in the studied reach 351 of the P∤ociczna River was largely supported by the combined "seston and filamentous algae" 352 resource across all wood-rich and wood-poor habitat locations. Fatty acid profiles, however, 353 suggested filamentous algae were not a substantial part of the trophic base. Filamentous algae 354 were only found in the wood-rich reach and were relatively rare, being restricted to a few small 355 patches in over 300 m of channel. Therefore, even though seston and filamentous algae were 356 combined isotopically within the stable isotope mixing model, this suggests that the dominant basal 357 support was seston, which is likely to have originated from Lake Sitno located 700-1000m 358 upstream of the sampling locations. The presence of wood clearly decreased the reliance of the 359 macroinvertebrate assemblage on seston, as the trophic base shifted to use more epixylic 360 autochthonous production by periphyton and bryophytes. Despite wood creating accumulations of 361 detritus and organic matter in nearby sediments, stable isotopes suggest that this was relatively 362 unimportant to the overall trophic base of the macroinvertebrate assemblage. 363
The results of the fatty acid biomarker profiles, in contrast, did not explicitly show a dominant 364 seston signature supporting the macroinvertebrate assemblage. Instead, fatty acid profiles 365 effectively discriminated between an autochthonous and allochthonous trophic base, primarily 366 through HUFA content and ω3:ω6 ratios, and indicated that most consumer diets were supported 367 by high-quality autochthonous production, such as bryophytes and periphyton. In addition to most 368 consumer profiles being similar to these sources, most consumers maintained a ω3:ω6 ratio 369 greater than 1, an indicator of a diet dominated by autochthonous matter (Torres-Ruiz, Wehr & 370 Perrone, 2007; Taipale, Kainz & Brett, 2015) . Few consumers had profiles similar to terrestrial 371 matter and sediment detritus, further reinforcing conclusions from the stable isotope data that 372 allochthonous matter was a relatively unimportant part of the diet. 373
Fatty acid profiles suggesting a largely autochthonous trophic base do not explicitly contradict 374 stable isotope data that suggest seston was a dominant part of the diet of many consumers.
Seston is a mix of allochthonous and autochthonous sources, and includes phytoplankton, 376 bacteria, and processed terrestrial matter that may be present in various size fractions, and while 377 fatty acid profiles may lack the resolution to distinguish between riverine or lacustrine origins (e.g. a 378 "diatom signature" is similar whether from periphyton or phytoplankton sources: Dethier et al., 379 2013; Taipale et al., 2013), they can effectively descriminate between the origin of food resources 380 (i.e. allochthonous or autochthonous). As a result, consumers that had stable isotope signatures 381 indicating a predominantly seston diet and either an allochthonous or autochthonous fatty acid 382 profile suggests selective feeding on particular fractions of the seston, a feeding behaviour noted in 383 other studies (Thorp & Delong, 2002 ; Delong & Thorp, 2006) . This is likely to be the case for the 384 net-spinning caddisfly Hydropsyche pellucidula, which was estimated to have a similar diet 385 dominated by seston (>75%) across all three habitat locations by stable isotope analysis, but fatty 386 acid profiles detected diet differences between wood-rich and wood-poor habitats. Specifically, 387 individuals collected from wood-rich substrata had greater ω3:ω6 ratios and higher tissue 388 gatherer-collector), Chironomidae (mostly gatherer-collectors, but with genus-or species-specific 399 differences in feeding behaviours) and, to a lesser extent, Oligochaeta (mostly gatherer-collector), 400 also showed a strong sestonic isotopic signature. This signature was most likely due to feeding on 401 settling seston, which is enhanced in the low-flow areas around LW (Smock, Metzler & Gladden, 402 pelagic coupling provided by filter feeder taxa (Wotton et al., 1998 was no longer present in the 125 µm TOM fraction at the time of sampling (April). Alternatively, the 421 difference in the isotopic values may be due to a selective feeding behaviour of the unionid 422 mussels on different fractions of the seston (e.g. ultra-fine nutritive particles, such as 13 C-depleted 423 bacteria) or to the pedal feeding behaviour of mussels (Nichols & Garling, 2000) . Previous studies 424 have suggested that seston <100 µm in size is in fact more 13 C-depleted than seston >100 µm 425 (Delong & Thorp, 2006) , which further supports the idea of size-selective feeding by both unionid 426 mussels and other consumers with similarly low stable isotope values. However, since other 427 studies suggest that unionid mussels can feed on particles of a broad size range up to 250 μm 428 (Vaughn, Gido & Spooner, 2004) , further investigation is required.
Differences in the fatty acid profiles between Unionid and Dreissena mussels, particularly in the 430 ω3:ω6 ratio, may suggest taxa-specific feeding ecologies on different fractions of the seston. 431
However, fatty acids may be ineffective at directly determining mussel diets due to the noted ability 432 for mussels to preferentially retain or modify fatty acids into forms which are not present or rare in 433 the seston (Gladyshev et al., 2011 Daphnia; (Kankaala et al., 2006) . This lake-derived carbon then enters the river ecosystem and 445 provides a cross-ecosystem food subsidy for benthic consumers that may be otherwise limited by 446 low local primary productivity (Perry & Sheldon, 1986; Junger & Planas, 1994) . River-lake coupling 447 is expected to be particularly strong in lowland sand-bed rivers and in other lowland rivers with fine, 448 unstable sediments, as sediment instability limits in-stream primary production to support overall 449 ecosystem productivity (Atkinson et al., 2008) . 450
However, a recent study has shown that production based on a predominantly bacterial carbon 451 source is highly limited by the availability of physiologically essential lipids and fatty acids derived 452 from algal production, without which bacteria cannot support zooplankton productivity (Taipale et 453 al., 2014) . Therefore, an increase in carbon subsidies from either bacterial or terrestrial sources 454 without addressing a limiting availability of physiological essential fatty acids may result in little 455 change to secondary production. Indeed, large wood created accumulations of organic matter andallochthonous resources (i.e. leaves) which were otherwise minimal and limited to marginal areas 457 of the channel, yet this oft-noted ability for wood to accumulate organic matter (Smock, Metzler & 458 Gladden, 1989) high-nutritional quality autochthonous production. In addition, large wood also served as an 463 attachment site for the net-spinning caddisfly Hydropsyche to feed on a more nutritive and 464 autochthonous component of the seston. Overall, wood increased the contributions of high-quality 465 autochthonous primary production to the trophic base of the macroinvertebrate assemblage. 466
These results are in contrast to a recent study using gut-content analysis which suggested that the 467 trophic base around wood was mainly supported by transported amorphous detritus, presumably of 468 allochthonous origin (Benke & Bruce Wallace, 2015). While we also found that transported material 469 provided a large contribution to the diet, our fatty acid data suggest that the seston and drifting 470 detritus consumed were primarily of autochthonous, and not allochthonous, origin. Overall, the 471 combined stable isotope and fatty acid approach contained in this study supports previous work 472 emphasising the importance of high quality autochthonous resources for riverine productivity 473 In conclusion, our study showed that SIA and FA analyses complement each other and thus their 476 combined use can improve studies of freshwater food webs, particularly where resources may be a 477 complex mix of lacustrine and riverine origins. Since stable isotopes are subjected to seasonal and 478 local variation, SIA can identify the contribution of food resources of different spatial origin (i.e. 479 riparian zone, lake and river), but may be difficult to interpret due to seasonal changes and be 480 unable to separate resources with similar isotopic signatures. On the other hand, fatty acids can be 481 used to accurately estimate taxonomic groupings even with seasonal variations (Dethier et al., 482 2013; Taipale et al., 2013) , although they do not distinguish between lacustrine or riverine origins. ) and indicates the sum of all quantified FA, and the subdivision into the 4 main fatty acid classes is indicated by percentage of all 713 quantified fatty acids. No significant differences were seen between wood-rich and wood-poor locations, and data is the average across locations. 714 SAFA = saturated fatty acids. MUFA = monounsaturated fatty acids. PUFA = polyunsaturated fatty acids. HUFA = highly unsaturated fatty acids. 715 EPA = eicosapentaenoic acid; 20:5ω3, DHA = docosahexaenoic acid; 22:6ω3, and ARA = arachidonic acid; 20:4ω6. BrFA = the sum of quantified 716 bacterial fatty acids (15:0, 17:0). ω3:ω6 = the ratio of the sum of all omega-3 to omega-6 fatty acids. Letters indicate post-hoc significant 717 differences at P < 0.05. 718
Basal Resources
Total FA Content P∤ociczna River looking downriver from mid-channel. Each site was a 100 m long reach, and 300 773 m separated the two sites. Macroinvertebrates were sampled in the wood-rich site on the wood 774 surface (WW) and in sediment surrounding wood (WS), and in the wood-poor site in river-bed 775 sediment (NW). 776
